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LIGHT DIFFUSING MEMBER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a light diffusing 
member for a transmission screen for use in transmission 
projection televisions and the like, and an optical member 
and a transmission screen using the light diffusing member. 

[0003] 2. Background Art 

[0004] Transmission projection televisions are display 
devices for enlarging and projecting images from light 
sources such as CRTs, liquid crystal projectors, or DLPs on 
a transmission screen. In such display devices, a light 
diffusing plate or the like for diffusing outgoing light is 
provided on the surface of the screen to reduce daZZling at 
the time of visual observation of the screen. Further, in order 
to reduce a deterioration in visibility of the projected image 
caused by external light-derived daZZling on the screen 
surface, an antire?ection ?lm is sometimes provided on the 
screen surface. As disclosed, for example, in Japanese Patent 
Laid-Open Nos. 295818/1999 and 28169/1995, the above 
light diffusing plate or antire?ection ?lm is prepared by 
incorporating transparent ?ne particles such as an organic 
?ller in a resin constituting the light diffusing plate and the 
like. Further, a plate having both light diffusing effect and 
antire?ection effect has been developed by alloWing trans 
parent ?ne particles to be projected on the surface of a resin 
to form concaves and convexes on the surface of a light 
diffusing plate. 
[0005] The provision of a protective layer (also knoWn as 
a hard coat layer) on the surface of the light diffusing plate 
for screen surface protection purposes, hoWever, has posed 
a problem that the concaves and convexes on the surface of 
the light diffusing plate disappear making it impossible to 
attain the antire?ection effect. 

[0006] On the other hand, When an attempt is made to 
provide a protective layer in such a thickness that exhibits 
the antire?ection effect, the thickness of the protective layer 
should be around the level of concaves and convexes on the 
surface of the light diffusing plate, that is, should be smaller 
than the particle diameter of the transparent ?ne particles, 
posing a problem that satisfactory surface protective effect 
cannot be attained. 

SUMMARY OF THE INVENTION 

[0007] The present inventors have noW found that the 
provision of a hard coat layer containing predetermined ?ne 
particles on a light diffusing plate can realiZe a light diffus 
ing member for a transmission screen that has satisfactory 
surface protective effect While maintaining excellent light 
diffusing effect and antire?ection effect. The present inven 
tion has been made based on such ?nding. 

[0008] Accordingly, an object of the present invention is to 
provide a light diffusing member for a transmission screen 
that has satisfactory surface protective effect While main 
taining excellent light diffusing effect and antire?ection 
effect. 

[0009] According to one aspect of the present invention, 
there is provided a light diffusing member for a transmission 
screen, comprising a hard coat layer provided on a surface 
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of a substrate having a single-layer or multilayer structure, 
Wherein ?ne particles are contained in said substrate and 
said hard coat layer, and the average particle diameter of the 
?ne particles contained in said hard coat layer is 5 to 15 pm, 
said hard coat layer has a thickness satisfying a requirment 
represented by formula (d—2)§t§d Wherein t represents the 
thickness of the hard coat layer, pm; and d represents the 
average particle diameter of the ?ne particles, pm, and a part 
of said ?ne particles is projected on the surface of the hard 
coat layer to constitute concaves and convexes. 

[0010] Thus, the provision of a hard coat layer containing 
?ne particles With a predetermined particle diameter on a 
?ne particle-containing substrate can simultaneously realiZe 
internal diffusion effect (light effusing effect) and surface 
diffusion effect (antire?ection effect) and further can realiZe 
surface protective effect. 

[0011] According to another aspect of the present inven 
tion, there is provided an optical member for a transmission 
screen, comprising a combination of the above light diffus 
ing member With the above horiZontal angle-of-vieW 
expanding member, said light diffusing member being dis 
posed in the foreground in a light transmissive direction. 

[0012] According to a further aspect of the present inven 
tion, there is provided a transmission screen comprising a 
combination of the optical member for a transmission screen 
With a Fresnel lens member. In the optical member and 
transmission screen using the light diffusing member 
according to the present invention, satisfactory surface pro 
tective effect can be realiZed While maintaining excellent 
light diffusing effect and antire?ection effect, and, further, 
projected images free from harshness can be realiZed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a typical cross-sectional vieW of a light 
diffusing member according to the present invention; 

[0014] FIG. 2 is a typical cross-sectional vieW of a light 
diffusing member in another embodiment of the present 
invention; 
[0015] FIG. 3 is a typical cross-sectional vieW shoWing 
one embodiment of an optical member using the light 
diffusing member according to the present invention; 

[0016] FIG. 4 is a typical cross-sectional vieW shoWing 
one embodiment of an optical member using the light 
diffusing member according to the present invention; 

[0017] FIG. 5 is a typical cross-sectional vieW shoWing 
one embodiment of an optical member using the light 
diffusing member according to the present invention; 

[0018] FIG. 6 is a typical cross-sectional vieW shoWing 
one embodiment of an optical member using the light 
diffusing member according to the present invention; 

[0019] FIG. 7 is a typical cross-sectional vieW shoWing 
one embodiment of an optical member using the light 
diffusing member according to the present invention; 

[0020] FIG. 8 is a typical cross-sectional vieW shoWing 
one embodiment of an optical member using the light 
diffusing member according to the present invention; 

[0021] FIG. 9 is a typical cross-sectional vieW shoWing 
one embodiment of a transmission screen according to the 

present invention; 
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[0022] FIG. 10 is a typical cross-sectional vieW showing 
one embodiment of a transmission screen according to the 

present invention; and 

[0023] FIG. 11 is a typical cross-sectional vieW shoWing 
one embodiment of a transmission screen according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0024] The light diffusing member according to the 
present invention Will be described in more detail. 

[0025] As shoWn in FIG. 1, the light diffusing member 
according to the present invention has a structure comprising 
a hard coat layer 2 containing ?ne particles 3b provided on 
a substrate 1 containing ?ne particles 3a. Concaves and 
convexes are formed on the surface of the hard coat layer 
due to the projection of a part of the ?ne particles 3b 
contained in the hard coat layer 2. In order to provide this 
surface form, the average particle diameter of the ?ne 
particles contained in the hard coat layer should be 5 to 15 
pm, and the thickness of the hard coat layer should satisfy 
a requirement represented by formula (d—2)§t§d Wherein t 
represents the thickness of the hard coat layer, pm; and d 
represents the average particle diameter of the ?ne particles, 
pm. When the average particle diameter of the ?ne particles 
and the thickness of the hard coat layer are respectively in 
the above-de?ned ranges, concaves and convexes can be 

formed on the surface of the hard coat layer. When the 
thickness (t) of the hard coat layer is less than (d-2) pm, 
satisfactory surface hardness cannot be realiZed due to the 
in?uence of the hardness of the material of the underlying 
substrate, making it impossible to attain surface protective 
effect (scratch preventive effect of the screen). Further, the 
light diffusing effect attained by the ?ne particles projected 
from the hard coat layer is so high that the surface of the 
screen looks Whitish due to scattering light derived from 
external light. On the other hand, When the thickness of the 
hard coat layer exceeds d pm, that is, When the thickness of 
the hard coat layer is larger than the average particle 
diameter of the ?ne particles, the ?ne particles are disad 
vantageously embedded in the hard coat layer and, conse 
quently, the ?ne particles are not projected on the surface of 
the hard coat layer and do not form concaves and convexes 
and, thus the antire?ection effect cannot be expected. 

[0026] Preferably, the ?ne particles contained in the hard 
coat layer have a particle siZe distribution such that the 
standard deviation of particle diameters is not more than 4 
pm. Here, the standard deviation 0 is represented by formula 

Wherein dn represents the particle diameter of the ?ne 
particles, pm; and n represents an argument of the ?ne 
particles. 

[0027] A light diffusing member Which is uniform and has 
excellent antire?ection effect can be realiZed by using mono 
disperse ?ne particles With uniform particle diameter, for 
example, With a standard deviation of not more than 4 pm. 
On the other hand, When the standard deviation exceeds 4 
pm, the proportion of particles having much larger diameters 
than the average particle diameter is so high that the uni 
formity in the surface is lost. Further, in this case, in the area 
Where giant particles are present, the part projected from the 

Jan. 5, 2006 

hard coat layer is so large that the light diffusing effect is 
excessively large, and, consequently, the screen surface 
looks Whitish due to external light-derived scattered light. 

[0028] The content of the ?ne particles in the hard coat 
layer is preferably 1 to 10% by Weight, more preferably 3 to 
5% by Weight. When the content of the ?ne particles is in the 
above-de?ned range, excellent internal diffusion effect (light 
diffusing effect) and surface diffusion effect (antire?ection 
effect) can be simultaneously realiZed. When the content of 
the ?ne particles is less than 1% by Weight, concaves and 
convexes on the surface of the hard coat layer are reduced, 
resulting in poor antire?ection effect. On the other hand, 
When the content of the ?ne particles exceeds 10% by 
Weight, the light diffusing effect attained by the ?ne particles 
is excessively large. Consequently, the haZe value of the 
transmission screen is increased, making it impossible to 
provide satisfactory transmittance. Therefore, When this 
light diffusing member is used in a screen, the projected 
image is highly harsh and is free from glossiness. 

[0029] Preferably, the ?ne particles contained in the sub 
strate have an average particle diameter of 5 to 15 pm. The 
content of the ?ne particles having an average particle 
diameter in the above-de?ned range in the substrate is 
preferably 10 to 20% by Weight. The presence of the ?ne 
particles having a particle diameter in the above-de?ned 
range in a predetermined amount in the substrate can realiZe 
excellent internal diffusion effect (light diffusion effect). 
Further, the ?ne particle-containing hard coat layer has both 
surface diffusion effect and internal diffusion effect and, 
When combined With a ?ne particle-containing substrate 
mainly having internal diffusion effect, can realiZe further 
internal diffusion effect. 

[0030] Further, in the present invention, preferably, the 
hard coat layer has a surface hardness of 3H or higher as 
measured by a pencil hardness test according to JIS K5600 
5-4. The surface hardness of the hard coat layer depends 
upon the layer thickness, and the surface hardness increases 
With increasing the layer thickness. When the layer thickness 
is excessively large, the surface protective effect is 
enhanced. In this case, hoWever, since the ?ne particles are 
embedded in the hard coat layer, concaves and convexes on 
the surface cannot be formed. Therefore, in order to provide 
a surface hardness of 3H or higher and, at the same time, to 
maintain the antire?ection effect, the thickness of the hard 
coat layer should be (d—2)§t§d Wherein d represents the 
average particle diameter of the ?ne particles, pm; and t 
represents the thickness of the hard coat layer, pm. 

[0031] In the light diffusing member according to the 
present invention, preferably, the hard coat layer provided 
on the substrate has a surface gloss of 60 to 80 as measured 
under conditions of angle of incidence 60 degrees/angle of 
re?ection 60 degrees. Here the surface gloss refers to a 
relative value determined by using a glass plate having a 
refractive index of 1.567 as a standard gloss plate according 
to JIS K 5600 4-7 and presuming the surface gloss of the 
standard gloss plate to be 100. The hard coat layer consti 
tuting the light diffusing member according to the present 
invention functions also as an antire?ection ?lm, and, When 
the surface gloss of the hard coat layer is 60 to 80, the 
antire?ection effect is excellent for transmission screen 
applications. When the surface gloss is less than 60, the light 
diffusion on the surface of the hard coat layer is signi?cant. 
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Consequently, the haze value is increased, and light trans 
mittance as the screen is lowered. On the other hand, When 
the surface gloss exceeds 80, the re?ection of light from the 
surface of the hard coat layer is dominant. This disadvan 
tageously causes external light-derived daZZling on the 
screen. The surface gloss may be measured With a conven 
tional glossimeter (for example, a handy glossimeter: 
GLOSS CHECKER IG-330, manufactured by SanWa 
Kenma Ltd.). In order that the hard coat layer has the above 
surface hardness and surface gloss, the content and average 
particle diameter of the ?ne particles in the hard coat layer 
and the thickness of the resin constituting the hard coat layer 
should be in the above-described respective ranges. 

[0032] The hard coat layer for constituting the light dif 
fusing member according to the present invention may be a 
resin curable upon exposure to ultraviolet light or electron 
beams, that is, an ioniZing radiation curing resin, a mixture 
of an ioniZing radiation curing resin With a thermoplastic 
resin and a solvent, or a heat curing resin. Among them, the 
ioniZing radiation curing resin is particularly preferred. 

[0033] The ?lm forming component in the ioniZing radia 
tion curing resin composition is preferably one containing an 
acrylate functional group, for example, one containing a 
relatively large amount of a relatively loW-molecular Weight 
polyester resin, a polyether resin, an acrylic resin, an epoxy 
resin, a urethane resin, an alkyd resin, a spiroacetal resin, a 
polybutadiene resin, or a polythiol-polyene resin, an oligo 
mer or a prepolymer of (meth)acrylate or the like of a 
polyfunctional compound, such as polyhydric alcohol, and a 
reactive diluent, for example, a monofunctional monomer, 
such as ethyl (meth)acrylate, ethylhexyl (meth)acrylate, 
styrene, methyl styrene, and N-vinylpyrrolidone, and a 
polyfunctional monomer, for example, polymethylolpro 
pane tri(meth)acrylate, hexanediol (meth)acrylate, tripropy 
lene glycol di(meth)acrylate, diethylene glycol 
di(meth)acrylate, pentaerythritol tri(meth)acrylate, dipen 
taerythritol hexa(meth)acrylate, 1,6-hexanediol 
di(meth)acrylate, or neopentyl glycol di(meth)acrylate. 

[0034] When the ioniZing radiation curing resin composi 
tion is brought to an ultraviolet curing resin composition, a 
photopolymeriZation initiator, such as acetophenones, ben 
Zophenones, Michler’s benZoyl benZoate, ot-amyloxime 
esters, tetramethylthiuram monosul?de, or thioxanthones, 
and a photosensitiZer, such as n-butylamine, triethylamine, 
or poly-n-butylphosphine., may be incorporated therein. In 
particular, in the present invention, urethane acrylate as an 
oligomer and dipentaerythritol hexa(meth)acrylate and the 
like as a monomer are preferably mixed. 

[0035] The ioniZing radiation curing resin composition 
may be cured by a conventional curing method for the 
ioniZing radiation curing resin composition, that is, by 
electron beam or ultraviolet irradiation. 

[0036] For example, in the case of curing by electron beam 
irradiation, use may be made of electron beams having an 
energy of 50 to 1000 keV, preferably 100 to 300 keV, emitted 
from various electron beam accelerators, such as Cockcroft 
Walton accelerator, van de Graaff accelerator, resonance 
transformer, insulated core transformer, linear, dynamitron, 
and high-frequency electron accelerators. On the other hand, 
in the case of curing by ultraviolet irradiation, ultraviolet 
light emitted from light sources, such as ultrahigh pressure 
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mercury lamps, high pressure mercury lamps, loW pressure 
mercury lamps, carbon arc, xenon arc, and metal halide 
lamps, may be utiliZed. 

[0037] The hard coat layer constituting the light diffusing 
member according to the present invention may be formed 
by incorporating ?ne particles, Which Will be described later, 
in a coating liquid of the above ioniZing radiation (ultravio 
let light) curing resin composition, coating the mixture onto 
a surface of a substrate 1, for example, by spin coating, die 
coating, dip coating, bar coating, ?oW coating, roll coating, 
or gravure coating, and curing the coating by the above 
means. 

[0038] The substrate constituting the light diffusing mem 
ber according to the present invention is not particularly 
limited so far as the substrate is formed of a light transparent 
resin, and examples of suitable resins usable herein include 
acrylic resins, polyurethane resins, polyester resins, polyvi 
nyl chloride resins, polyvinyl acetate resins, cellulosic res 
ins, polyamide resins, ?uororesins, polypropylene resins, 
and polystyrene resins. The ?ne particle-containing sub 
strate may be formed by adding a predetermined amount of 
?ne particles, Which Will be described later, in extruding the 
above resin through a melt extruder. Alternatively, the ?ne 
particle-containing substrate may be formed by coating a 
coating liquid, prepared by dissolving the resin in a suitable 
solvent, adding ?ne particles to the solution, and mixing and 
dispersing them, by a conventional coating method and 
drying the coating. 

[0039] In the present invention, as shoWn in FIG. 1, the 
substrate 1 has a single-layer structure, and a hard coat layer 
2 may be provided thereon. Alternatively, as shoWn in FIG. 
2, the substrate may have a tWo-layer structure of a substrate 
1a and a substrate 1b. The content of the ?ne particles in the 
substrate 1a should be in the above-de?ned range. The 
content of the ?ne particles in the substrate 1b, hoWever, is 
preferably smaller than the content of the ?ne particles in the 
substrate 1a. That the content of the ?ne particles in the 
substrate 1b is smaller than the content of the ?ne particles 
in the substrate 1a is advantageous in that, When an optical 
member such as a horiZontal angle-of-vieW expanding mem 
ber Which Will be described later is combined, the bonded 
surface is so smooth that the adhesion betWeen the light 
diffusing member 4 and the optical member can be 
enhanced. The thickness of the substrate is generally about 
25 to 2000 pm. 

[0040] Suitable ?ne particles used in the present invention 
include organic ?llers such as plastic beads. Particularly 
preferred are organic ?llers Which are highly transparent and 
has such a refractive index that the difference in refractive 
index betWeen the organic ?ller, and the substrate and hard 
coat layer is about 0.05. 

[0041] Plastic beads include melamine beads (refractive 
index 1.57), acryl beads (refractive index 1.49), acryl 
styrene beads (refractive index 1.54), polycarbonate beads, 
polyethylene beads, polystyrene beads, and polyvinyl chlo 
ride beads. Among them, acrylic beads are preferred. 

[0042] When ?ne particles are mixed as the organic ?ller 
in the hard coat layer, the organic ?ller is likely to settle in 
the resin for constituting the hard coat layer. An inorganic 
?ller such as silica may be added for settling preventive 
purposes. The larger the amount of the inorganic ?ller 
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added, the better the prevention of settling of the organic 
?ller. In this case, however, the transparency of the coating 
?lm is adversely affected. For this reason, preferably, the 
addition of the inorganic ?ller in an amount of less than 
about 0.1% by Weight based on the organic ?ller can prevent 
settling of the organic ?ller Without sacri?cing the transpar 
ency of the coating ?lm. 

[0043] Next, the transmission screen using the light dif 
fusing member according to the present invention Will be 
described. As shoWn in FIG. 3, the light diffusing member 
4 according to the present invention can be used in combi 
nation With a horiZontal angle-of-vieW expanding member 8. 
In the present invention, the light diffusing member is 
disposed in the foreground in a light transmissive direction. 
In the optical member 9 shoWn in FIG. 3, the light diffusing 
member 4 is provided in the foreground in a light transmis 
sive direction. The horiZontal angle-of-vieW expanding 
member 8 usually has a structure comprising a lens 6 
provided on a lens substrate 7. In the present invention, as 
shoWn in FIG. 3, a construction may be adopted in Which a 
lens function is developed by combining a transparent resin 
part 6 and a light absorbing part (a light shielding part) 5 to 
constitute the interfacial boundary as a re?ecting surface and 
the assembly of the transparent resin part and the light 
absorbing part is provided on the lens substrate 7 to consti 
tute the horiZontal angle-of-vieW expanding member 8. In 
the present invention, the combination of the horiZontal 
angle-of-vieW expanding member 8 With the light diffusing 
member 4 can realiZe images Which are free from external 
light-derived daZZling on the screen and have high visibility, 
good contrast and high sharpness. 

[0044] Further, in the present invention, as shoWn in FIG. 
4, the light diffusing member may be used in combination 
With a cylindrical lens member as the horiZontal angle-of 
vieW expanding member 8 to constitute an optical member 
9. The cylindrical lens 11 is provided on one side of the lens 
substrate 10, and a light absorbing part (a light shielding 
part) 12 is provided on the other side of the lens substrate 10. 
As shoWn in FIG. 5, a lenticular lens member 13 may be 
used as the horiZontal angle-of-vieW expanding member 8 
comprising a combination of the cylindrical lens member 
With the light absorbing member. 

[0045] In the optical member using the light diffusing 
member, the light diffusing member 4 may be bonded to the 
horiZontal angle-of-vieW expanding member 8 through a 
pressure-sensitive adhesive layer (not shoWn). Further, as 
shoWn in FIGS. 6 to 8, the light diffusing member 4 and the 
horiZontal angle-of-vieW expanding member 8 may be com 
bined in a non-bonded state. 

[0046] As shoWn in FIGS. 9 to 11, the transmission screen 
according to the present invention has a structure comprising 
a combination of the optical member With the Fresnel lens 
member 14. In the present invention, When the light diffus 
ing member 4 provided With a hard coat layer having a 
surface hardness of 3H or higher is disposed on the outer 
most surface (vieWer’s side) of the transmission screen, a 
transmission screen can be realiZed Which is free from 
daZZling, derived from external light or the like, on the 
screen and is less likely to be scratched on the surface of the 
screen. 
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EXAMPLES 

[0047] The folloWing Examples further illustrate the 
present invention but are not intended to limit it. 

[0048] An MS resin (a methacryl-styrene copolymer) 
(refractive index 1.53) Was provided as a resin used in a 
substrate for a light diffusing member. MS beads (refractive 
index 1.49, average particle diameter 10 pm, standard devia 
tion 31m) Were provided as ?ne particles and Were added to 
the resin in the substrate so that the amount of the ?ne 
particles added Was 20% by Weight based on the substrate. 
The mixture Was extruded through a melt extruder to prepare 
a substrate for a light diffusing member. 

[0049] Separately, an ultraviolet curing resin composition 
composed mainly of urethane acrylate Was provided as a 
resin for hard coat layer formation. Resin beads comprising 
an MS resin (refractive index 1.53) Were provided as ?ne 
particles to be added to this resin. 

Production Example 1 

[0050] Five types of resin beads having average particle 
diameters of 3 pm, 5 pm, 10 pm, 15 pm, and 18 pm Were 
used. All of these resin beads Were of a monodisperse type 
and had a standard deviation of 3 pm. The resin beads Were 
mixed in the ultraviolet curing resin composition to a 
concentration of 3% by Weight to prepare coating liquids. 

[0051] Each of the coating liquids Was then dip coated 
onto the substrate. The coating Was irradiated With ultravio 
let light to cure the resin composition and thus to form a hard 
coat layer on a surface of the substrate. Thus, a light 
diffusing member Was prepared. The thickness of the hard 
coat layer Was regulated by regulating the speed of pulling 
up the substrate from the coating liquid in the formation of 
the hard coat layer by dip coating. Light diffusing members 
Were prepared in the same manner as described above, 
except that the thickness of the hard coat layer Was varied. 

[0052] The thickness of the hard coat layer, and the 
average particle diameter, content and standard deviation of 
the resin beads used Were as speci?ed in Table 1. 

TABLE 1 

Substrate Hard coat layer 

Average Average 
particle particle Standard Content Thickness 

diameter of diameter of deviation of resin of hard 
Production resin beads, resin beads, of resin beads, coat 
Example 1 ,um [um beads, ,um Wt % layer, [urn 

A1 10 3 3 3 1 
A2 10 3 3 3 3 
A3 10 3 3 3 5 
A4 10 3 3 3 7 
A5 10 3 3 3 9 
A6 10 5 3 3 1 
A7 10 5 3 3 3 
A8 10 5 3 3 5 
A9 10 5 3 3 7 
A10 10 5 3 3 9 
A11 10 1O 3 3 6 
A12 10 1O 3 3 8 
A13 10 1O 3 3 10 
A14 10 1O 3 3 12 
A15 10 1O 3 3 14 
A16 10 15 3 3 11 
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TABLE l-continued 

Substrate Hard coat laver 

Average Average 
particle particle Standard Content Thickness 

diameter of diameter of deviation of resin of hard 
Production resin beads, resin beads, of resin beads, coat 
Example 1 ,um [um beads, [um Wt % layer, [um 

A17 10 15 3 3 13 
A18 10 15 3 3 15 
A19 10 15 3 3 17 
A20 10 15 3 3 19 
A21 10 18 3 3 14 
A22 10 18 3 3 16 
A23 10 18 3 3 18 
A24 10 18 3 3 20 
A25 10 18 3 3 22 

Production Example 2 

[0053] Resin beads, Which Were of a rnonodisperse type 
and had an average particle diameter of 10 pm and a 
standard deviation of 3 pm, Were used. The resin beads Were 
mixed in the ultraviolet curing resin composition to the 
content (% by Weight) speci?ed in Table 2 beloW to prepare 
coating liquids. 
[0054] Each of the coating liquids Was then dip coated 
onto a surface of the substrate. The coating Was irradiated 
With ultraviolet light to cure the resin composition and thus 
to form a hard coat layer on the surface of the substrate. In 
this case, the thickness of the hard coat layer Was regulated 
to 10 pm by regulating the speed of pulling up the substrate 
from the coating liquid. Thus, light diffusing members With 
varied resin bead contents Were prepared. 

[0055] The thickness of the hard coat layer, and the 
average particle diameter, content and standard deviation of 
the resin beads used Were as speci?ed in Table 2. 

TABLE 2 

Substrate Hard coat laver 

Average Average 
particle particle Standard Content Thickness 

diameter of diameter of deviation of resin of hard 
Production resin beads, resin beads, of resin beads, coat 
Example 2 ,um [um beads, [um Wt % layer, [um 

B1 10 10 3 0.1 10 
B2 10 10 3 0.5 10 
B3 10 10 3 1 10 
B4 10 10 3 3 10 
B5 10 10 3 5 10 
B6 10 10 3 10 10 
B7 10 10 3 15 10 
B8 10 10 3 20 10 

Production Example 3 

[0056] TWo types of resin beads With varied standard 
deviations Were provided. Both the resin beads had an 
average particle diameter of 10 pm. The resin beads Were 
mixed in the ultraviolet curing resin composition to a 
concentration of 3% by Weight to prepare coating liquids. 
Each of the coating liquids Was coated onto a surface of the 
substrate in the same manner as in Production Example 2 to 
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form a hard coat layer. In the same manner as in Production 
Example 2, the thickness of the hard coat layer Was regu 
lated to 10 pm. Thus, light diffusing members With varied 
resin bead contents Were prepared. 

[0057] The thickness of the hard coat layer, and the 
average particle diameter, content and standard deviation of 
the resin beads used Were as speci?ed in Table 3. 

TABLE 3 

Substrate Hard coat laver 

Average Average 
particle particle Standard Content Thickness 

diameter of diameter of deviation of resin of hard 
Production resin beads, resin beads, of resin beads, coat layer, 
Example 3 ,um [um beads, ,um Wt % [um 

C1 10 10 3 3 10 
C2 10 10 6 3 10 

[0058] The surface gloss of hard coat layer Was then 
measured for the light diffusing members thus obtained, With 
a surface glossimeter (a handy glossimeter GLOSS 
CHECKER IG-330, manufactured by SanWa Kenma Ltd.) 
under conditions of angle of incidence 60 degrees/angle of 
re?ection 60 degrees. 

[0059] Further, a pencil scratch test Was carried out for the 
surface of the light diffusing members on the hard coat layer 
side according to JIS K 5600 5-4. 

[0060] Furthermore, a lenticular lens sheet and a Fresnel 
lens sheet Were combined, and the light diffusing member 
Was incorporated on the lenticular lens side to prepare a 
transmission screen. The image quality of the screen Was 
sensorily evaluated. Furthermore, in such a state that an 
image Was projected on the transmission screen, external 
light Was applied to the screen surface (light diffusing 
member side) to evaluate an external light-derived daZZling 
on the screen surface. 

[0061] The results Were evaluated according to the fol 
loWing criteria. 

1. Evaluation on Image Quality 

[0062] 0: The vieWing surface of the screen Was bright, 
and the contour of the image Was clear. 

[0063] A: The vieWing surface of the screen Was some 
What White, and the contour of the image Was some 
What blurry. 

[0064] X: The vieWing surface of the screen Was Whit 
ish, and the contour of the image Was blurry. 

2. Evaluation on External Light-Derived DaZZling on 
Screen Surface 

[0065] 0: The external light-derived daZZling on screen 
surface Was small, and the visibility of the image Was 
good. 

[0066] A: The external light-derived daZZling on screen 
surface Was observed, but the visibility of the image 
Was on a common level. 

[0067] X: The external light-derived daZZling on screen 
surface Was very large, and the visibility of the image 
Was poor. 
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3. Overall Evaluation 

[0068] ®: The overall quality as a screen Was good. 

[0069] 0: The overall quality as a screen Was on a 
common level. 

[0070] A: The overall quality as a screen Was not very 
good. 

[0071] X: The overall quality as a screen Was poor. 

[0072] The results of measurement and the results of 
evaluation Were as shoWn in Table 4. 

TABLE 4 

External 
Production Surface Surface Image light-derived Overall 
Example gloss hardness quality dazzling evaluation 

A1 40 H X 0 X 
A2 73 2H A 0 X 
A3 91 3H A A X 
A4 110 3H 0 X X 
A5 134 3H 0 X X 
A6 35 2H X 0 X 
A7 62 3H A 0 0 
A8 77 3H 0 0 (9 
A9 90 3H 0 A A 
A10 105 3H 0 X X 
A11 39 3H X 0 X 
A12 65 3H 0 0 (9 
A13 75 3H 0 0 @ 
A14 99 3H 0 A A 
A15 118 4H Q X X 
A1 6 51 3H X 0 X 
A17 61 3H 0 0 @ 
A18 7:; 4H 0 0 @ 
A19 92 4H 0 A A 
A20 120 4H 0 X X 
A21 44 3H X 0 X 
A22 66 4H 0 A A 
A23 74 4H 0 A A 
A24 95 4H 0 X X 
A25 114 4H 0 X X 
B1 108 3H 0 X X 
B2 93 3H 0 X X 
B3 80 3H 0 A 0 
B4 75 3H 0 0 @ 
B5 69 3H 0 0 @ 
B6 61 3H A 0 0 
B7 49 3H X 0 X 
B8 43 3H X 0 X 
c1 75 3H 0 0 @ 
C2 63 3H A 0 0 

1. A light diffusing member for a transmission screen, 
comprising a hard coat layer provided on a surface of a 
substrate having a single-layer or multilayer structure, 
Wherein 

?ne particles are contained in said substrate and said hard 
coat layer, and the average particle diameter of the ?ne 
particles contained in said hard coat layer is 5 to 15 pm, 

said hard coat layer has a thickness satisfying a require 
ment represented by formula (d—2)§t§d Wherein t 
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represents the thickness of the hard coat layer, pm; and 
d represents the average particle diameter of the ?ne 
particles, pm, and 

a part of said ?ne particles is projected on the surface of 
the hard coat layer to constitute concaves and con 
veXes. 

2. The light diffusing member according to claim 1, 
Wherein said ?ne particles have a particle siZe distribution 
such that the standard deviation of particle diameters is not 
more than 4 pm. 

3. The light diffusing member according to claim 1, 
Wherein the content of the ?ne particles in the hard coat layer 
is 1 to 10% by Weight. 

4. The light diffusing member according to claim 1, 
Wherein the average particle diameter of the ?ne particles in 
the substrate is 5 to 15 pm. 

5. The light diffusing member according to claim 4, 
Wherein the content of the ?ne particles in the substrate is 10 
to 20% by Weight. 

6. The light diffusing member according to claim 1, 
Wherein said hard coat layer has a surface hardness of 3H or 
higher as measured by a pencil hardness test according to J IS 
K 5600 5-4. 

7. The light diffusing member according to claim 1, 
Wherein said hard coat layer has a surface gloss of 60 to 80 
as measured under conditions of angle of incidence 60 
degrees/angle of re?ection 60 degrees. 

8. The light diffusing member according to claim 1, 
Wherein said hard coat layer comprises an ioniZing radiation 
curing resin. 

9. The light diffusing member according to claim 1, 
Wherein said ?ne particles comprises an acryl-styrene 
copolymer resin. 

10. An optical member for a transmission screen, com 
prising a combination of a light diffusing member according 
claim 1 With a horiZontal angle-of-vieW eXpanding member, 
said light diffusing member being disposed in the fore 
ground in a light transmissive direction. 

11. An optical member for a transmission screen, com 
prising a combination of a light diffusing member according 
to claim 1 With a lens member, said light diffusing member 
being disposed in the foreground in a light transmissive 
direction. 

12. The optical member for a transmission screen accord 
ing to claim 11, Wherein said lens member comprises a 
lenticular lens member. 

13. Atransmission screen comprising a combination of an 
optical member according to claim 10 With a Fresnel lens 
member. 

14. A transmission screen comprising a combination of a 
light diffusing member according to claim 1 With at least a 
Fresnel lens member. 


